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| NTRODUCTI ON

Until recently, virtually no research had been conducted
on sea turtle populations inhabiting the | ower Laguna Madre in
south Texas. Historically, this area was an inportant habitat
for sea turtles, especially the green sea turtle (Chelonia
nydas). In 1890 when the comrercial sea turtle fishery in Texas
was at its peak, the | ower Laguna Madre accounted for 22,000 kg
of sea turtles, 1/10 of the State's total sea turtle |andings.

By 1900 sea turtles in this region were scarce and the fishery
col | apsed (Doughty 1984). Over the years sone research has been
devoted to studying the nesting activity of sea turtles and the
docunentation of sea turtles stranded on south Texas beaches
(Francis 1978; Rabal ais and Rabal ais 1980). These studies led to
the establishnment of the Sea Turtle Stranding and Sal vage Network
(STSSN) in 1980. Moreover, Shaver (1990a) summari zed hypot herm c
stunning ("cold stunning”) of sea turtles that occurred in
coastal inshore waters of central and south Texas in 1971, 1979,
1983 and 1989. A total of 59 cold stunned sea turtles, 58 greens

and one | oggerhead (Caretta caretta), were found in the Laguna

Madre south of Port Mansfield. Forty five of these sea turtles
were found during a severe cold spell in 1989.

In 1989, three separate studies concerning sea turtles in
t he Laguna Madre were conducted by the National Park Service
(NPS) and the National Mrine Fisheries Service (NVFS). NPS
conducted a mark/recapture study in the upper Laguna Madre from

Corpus Christi to Port Mansfield (Shaver 1990b) and NMFS, using



radio and sonic transmtters, recorded the novenents and
surfaci ng and subnergi ng behavior of a single green turtle in the
| ower Laguna Madre south of Port Mansfield (Manzella et al.

1990). These studies, along with NVFS observations of sea
turtles around the jetties at Port Mansfield and Brazos Santi ago
Pass, led to the devel opnent of a third project, a sea turtle
sighting canpaign. Ained at collecting information fromthe
general public, signs were posted at jettied passes along the
Texas coast (Sabi ne Pass, Bolivar Pass, San Luis Pass, Freeport
Jetties, Aransas Pass, Fish Pass on Mustang |sland, Brazos
Santiago Pass). As a result, nunerous sea turtle sightings were
reported (WIllians and Manzella 1990; WIlianms and Manzella, In
press). Although identification of species by the general public
could not be verified, observations from NMFS and NPS personnel
suggested that nost of the sightings at jetties were of small
green sea turtles.

Fromthis informati on we hypot hesi zed that jettied passes
and associ ated dredged channels could be an inportant artificial
habi tat used by young sea turtles. Unfortunately, the situation
is potentially life threatening for sea turtles since the mjor
passes and ship channel s along the Texas coast are routinely
dredged. It is well known that dredging, especially using a
hopper dredge, can be fatal to sea turtles (D ckerson and Nel son
1990). Due to nounting concern by the Gal veston and New Ol eans

Districts of the U S. Arny Corp of Engineers, a plan to study



sea turtl e behavior near dredged channels was funded in 1990.
The objectives of the study were 1) to determne sea turtle
behavi or and novenent in the |ower Laguna Madre and Brazos
Santiago Pass (BSP) area, near the jetties, 2) to characterize
these habitats and available food itens (refer to the
acconpanyi ng report by Landry et al. 1992), and 3) to refine
net hodol ogy for |ocal novenent and habitat characterization

studies, so it may be used in simlar areas.



METHCODS

Capture of Sea Turtles

Sea turtles were captured by setting entangl enent nets
perpendi cular to prevailing water currents near the jetties or in
seagrass beds adjacent to channels. These nethods are descri bed
in detail in the acconpanying report by Landry et al. (1992).
Study Area

The study was conducted in the | ower Laguna Madre near Port
| sabel and South Padre |Island, Texas. The area can be divided
into three distinct regions: 1) the bay north of the Queen
| sabel | a Causeway, 2) the bay south of the Queen |sabella
Causeway and | andward of South Padre and Brazos Islands and
3) the Brazos Santiago Pass area (Fig. 1). The bay north of the
causeway is very shallow, |less than 2 mdeep in nost areas, with

a hard sand bottomthat supports beds of Thal assia testudi num

(turtle grass), Syringodiumfilifornme (manatee grass) and

Hal odul e wightii (shoal grass). Quamen and Onuf, (1991)

described the distribution of seagrass beds in the | ower Laguna
Madre and conducted extensive studies on changes in salinity,
increased siltation rates and | oss of seagrass beds in this area
as well. Commercial fishing is prohibited here, however this
habi t at does support a major recreational fishery. The

I ntracoastal Waterway (I CWN generally bisects the region from

south to north. North of the causeway, a channel |eading to the



Port |sabel small boat basin, connects to the western edge of the
ICWN To the east of the ICWN a privately naintai ned channel
runs along the base of the causeway to South Padre Island. These
channel s are the deepest areas in the | ower Laguna Madre having a
nean water depth of about 4 m The small boat basin channel and
the 1 CWVare nmai ntai ned annual |y using a pipeline suction dredge.

The area south of the Queen Isabella Causeway (Region 2) is
al so shall ow and characterized by nud and seagrass flats. This
region is divided by the "old causeway" which once connected Port
| sabel to South Padre Island. Currently there is a break in the
m ddl e of the causeway to all ow passage of boats. The
Brownsvill e Ship Channel (BSC) runs east/west and is |ocated on
the southern end of region 2. It is routinely maintained with a
hopper dredge and has a water depth of about 12 m South Bay,
nostly less than 0.6 min depth, extends to the south fromthe
BSC. The entrance to South Bay is not dredged and has a depth of
2-3 m The BSCis routinely fished by bait shrinpers and South
Bay is a popular site for recreational fishernen.

Region 3, the Brazos Santiago Pass area, includes Dol phin
and Barracuda Coves |ocated i medi ately south of South Padre
I sl and and i medi ately north of Brazos Island respectively, out
to and in the vicinity of the north and south jetties. Jetties
are 92 mapart and extend 1.5 kminto the Gulf of Mexico.
Together with Mansfield Pass, this is the only comuni cati on of

wat er between the Gulf of Mexico and the | ower Laguna Madre. The



coves and jetties are popular sites for recreational fishing.

Taggi ng

Sea turtles were held from 24-72 hours following their
capture for observation, attachnment of the transmtters and
flipper tags and the collection of fecal sanples. Radio
transmtters (164.0-165.9 Whz) manufactured by Tel onics, Inc. of
Mesa, Arizona, were attached to the second neural scute of each
sea turtle using epoxy and then secured with fiberglass cloth and
resin. Sonic transmtters (32-40 Khz) were manufactured by
Sonotroni cs of Tuscon, Arizona and Custom Tel enetry of Athens,
Georgia. The transmtters were attached to the posterior
mar gi nal scutes using nuts and bolts. Frequencies of radio and
sonic transmtters are given in Table 1.

All sea turtles were tagged on the right and |eft front
flippers using Hasco type, style 681 inconel tags manufactured by
Nat i onal Band and Tag Co. of Newport, Kentucky. Straight line
and curved carapace |l engths and wi dths were recorded for all sea
turtles. Once tagged and fitted with transmtters, the sea
turtles were released at their capture site. Nunbers of flipper
tags are listed in Table 1.

Tr acki ng

Radio transmtters were nonitored using a Telonics TR2/ TS1

recei ver/scanner connected to a directional 5-elenent Yagi

antenna and a 21X Dat al ogger manufactured by Canpbell Scientific,



Inc., Logan, Utah. Reception of radio signals varied between 10-
16 km Sonic transmtters were nonitored using a directional
hydr ophone manuf actured by Dukane Corporation of St. Charles,
I[I'linois. Receiving ranges for the sonic transmtters varied
between 0.6 and 1.1 km

An aut omat ed dat al ogger and receiving antenna, set up at the
U S. Coast CGuard Station, South Padre Island, TX, renotely
recorded the surfacing events of all tagged sea turtles, twenty-
four hours a day. The systemwas calibrated and tested in the
spring of 1991 and test data were found to be conparable with
information gathered by field personnel. During the present
study, reception ranges for the Datal ogger were set to the val ues
tested earlier in the year.

One or nore sea turtles were tracked during a 12 hour period
each day from 28 June through 22 August. Two additional trips,
each three days in duration, were conpleted in Septenber to gain
nore information on sea turtle locations. Frequencies of radio
transmtters were nonitored and the tinme interval that each sea
turtle/transmtter was on the surface was recorded by field
personnel. Surface and subnerged tinmes were cal cul ated for each
sea turtle. Conparisons between surface and subnerged tines
bet ween day (0630-2029) and ni ght (2030-0629) were conducted
using a Students t-test with alpha = 0.05. Surface tines are
slightly inflated due to the fact that sea turtles can sw m near

the surface with the 40-cm antenna on the radio tag penetrating



the air-water interface, while they are still subnmerged. For the
sane reason, subnerged tines are slightly underesti mated.
Geographic location of a sea turtle was noted if it was visually
sighted or if its position could be pinpointed with the sonic
receiver. Most of the data were collected during daylight

hours, however, sone tracking was acconplished at night. Data on
opportuni stic sightings of tagged sea turtles were al so avail abl e
from Texas A&M Uni versity (TAMJ) researchers from June through
Novenber, 1991.

In the bay, sea turtle | ocations were recorded using a
portabl e APELCO DXL 6300 Loran C. An alternate nethod of
recording a sea turtle position was inplenented at the jetties.
Nunmbered narkers were placed at 46-mintervals shoreward fromthe
seaward tip of the jetties. The location of a sea turtle was
determ ned by its position with respect to the markers and its
per pendi cul ar distance fromthe jetties.

Envi ronnent al Data

Wat er tenperature and salinity were recorded every 30
m nutes using a subnersible DataSonde |11 manufactured by
Hydr ol ab Corporation of Austin, Texas. The DataSonde Il was
deployed in 1-2 mof water at a tide gauge |located in Dol phin
Cove near the north jetty (28 June to 11 July and 17 July to 14
August 1991) and in 3 mof water near a small boat basin channel
adj acent to the ICWVjust north of the Queen |sabella Causeway
(13 to 17 July 1991).



Habitat Characterization

Twent y-ei ght sanpling stations were characterized in the
| ower Laguna Madre; 16 stations in Region 1, 5 stations in Region
2 and 7 stations in Region 3 (Fig. 1). Hydrological nonitoring,
sedi nent anal yses, vegetation characterization and traw surveys
were conducted at each station. Landry et al. (1992) provides
specific information on procedures used in habitat

characteri zati on.



RESULTS

Capture and Taggi ng of Sea Turtles

Four green sea turtles (Chelonia nydas) and one | ogger head

sea turtle (Caretta caretta) were fitted with radi o and sonic

transmtters and released at their capture sites near South Padre
I sland, TX. Locations, dates of capture and rel ease,
nor phonetric neasurenents, tag nunbers and radi o/ sonic
transmtter frequencies of the sea turtles are given in Table 1.
Sea Turtle Myvenent Patterns

A l oggerhead sea turtle (L1), captured in Region 1 on 26
June 1991 near a subnerged bank on the west side of the | CVWN was
tracked daily from28 June to 15 July and intermttently through
20 August 1991 (Table 1). One hundred seventy-two tracking hours
wer e | ogged, nost of which occurred between 0600 and 1800 hours
(Fig. 2a). Sightings of L1 were nostly in the CWVduring the
norning and early afternoon (0700-1400 hours) and in the shall ow
areas adjacent to the ICWNiIin the early norning (0300-0700 hours)
and | ate afternoon (1400-1800 hours). On two occasions L1
traveled 5.6 kmto the north in the | CAWnear marker #117 during
t he norning and m dday, and returned to the south near mnarkers
#139 and #141 by the following norning. Figures 3 and 4
summarize L1's |ocations during daylight hours and nighttine
hours. Last contact of L1 was on 24 Septenber 1991. Based only

on the reception of radio signals, L1 was believed to be in the
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sout hern portion of Region 1

Four green sea turtles (GL-G4) were captured from15 July to
4 August 1991 (Table 1). Gl, captured in Region 3 on 15 July
1991, on the south side of the north jetty, was tracked
intermttently from16 July through 18 August 1991 (Table 1).
Ni nety-ni ne tracking hours were | ogged, nost of which occurred
bet ween 0400 and 1500 hours (Fig. 5a). Followng its release Gl
i mredi ately swam across the BSC to the north side of the south
jetty, through the BSP and around to the south side of the south
jetty. Over the next 4 days, Gl stayed close to the south side
of the south jetty, but, on one occasion the sea turtle spent
time on the north side of the south jetty. On 21 July, Gl was
sighted at the north side of the north jetty, where it remained
al nost entirely for the duration of the study. Short excursions
were made by the sea turtle to the south side of the north jetty
when sea conditions were very calm (< 0.3 n). During the daytine
GL woul d nove back and forth along the jetty fromO0.3-9.1 moff
the jetty rocks (Fig. 6). Little or no sea turtle novenent was
detected during nighttine observations (Fig. 7). Gl was |ast
sighted on 26 October 1991 on the north side of the north jetty.

A second green sea turtle (&), captured in Region 2 on 26
July 1991 in shall ow water adjacent to Mexiquita Flats (seagrass
beds on the north side of the BSC) was tracked intermttently
from28 July to 22 August 1991. Fifty-nine hours of tracking

wer e | ogged, nost of which occurred between 0400 and 1600 hours

11



(Fig. 8a). Followng its release, & swam across the BSC into
the entrance of South Bay and remained nostly in the eastern
portion of this area. & was |ocated inside South Bay on two
occasions and also spent tinme in the BSC directly in front of the
South Bay entrance (Fig. 9). On the three nights that & was
tracked, between 0300-0600 hours, the sea turtle was | ocated just
inside the entrance to South Bay (Fig. 10). Last contact of @&
was made via sonic receiver on 24 Septenber 1991. & was
believed to be in the BSC just outside the entrance to South Bay.

The third green sea turtle (G3), captured in Region 2 on 1
August 1991, adjacent to Mexiquita Flats, was tracked
intermttently from2 to 22 August 1991 (Table 1). Forty-three
daytinme tracking hours were | ogged between the hours of 0630-1600
(Fig. 11a). &3 remained nostly on the north side of the BSC and
in the shall ow area adjacent to the north side of the channel
(Fig. 12). On occasion this sea turtle was tracked to the south
side of the BSC. &3's range of novenent was al ong the BSC
bet ween channel markers #9 and #27, a distance of approximtely
2.6 km G3 spent very little tinme at the surface and showed
signs of high activity simlar to the other sea turtles. Last
contact with G3 was nmade in Region 2 by sonic receiver on 24
Sept enber 1991 (Fig. 12).

A fourth green sea turtle ((4), also captured in Region 2 on
1 August 1991 near Mexiquita Flats, was tracked intermttently

from4 to 20 August 1991 (Table 1). Thirty-eight daytine

12



tracki ng hours were | ogged between 0630-1700 hours (Fig. 13a).
A showed the nost novenent of all the tagged sea turtles (Fig.
14). Immediately followng its release, &4 noved in an easterly
direction in the BSC until it reached the Gulf of Mexico. It
proceeded out the BSP and northward. Sea state precluded
followng A4 offshore; however, this sea turtle was nonitored by
sonic telenetry simultaneously while nonitoring GL at the
jetties. By late afternoon 4 had reversed its direction of
novenent, crossed the nouth of the BSP and was south of the
jetties. 4 re-entered the BSC during the evening and remai ned
near channel marker #9 for two days before noving north of the
Queen | sabella Causeway. The sea turtle noved into the | CWV
approximately 7.4 kmnorth of the Causeway and 10.7 km from
channel marker #9. On 8 August, &4 was | ocated on seagrass beds
west of the ICWNVand in the | OV near a private channel that
paral l el s the Queen |sabella Causeway on 15 August. The | ast
sighting of &4 occurred on 16 August 1991, in the area just north
of the Queen |sabella Causeway, near the private channel. The
sonic transmtter becane di sl odged and was recovered in this
vicinity a few days later. Wak radio signals were received over
these | ast days, but no direction toward 4 was obt ai nabl e.
Submer gence Behavi or

The overall nmean subnergence tinmes (2.4 - 4.3 mnutes) of
these sea turtles were nuch | ower than expected (Table 2). A

nore detail ed breakdown of the subnergence tines during the day

13



reveal ed that 89%to 99% of sea turtle dives were |less than 10
mnutes in duration and that 17%to 56% of the total nunber of
dives were less than 1 mnute (Fig. 15). During the day it was
unconmmon for sea turtles to subnerge for periods greater than 10
m nutes in duration. Subnmergence ranging from5 to 10 mnutes in
duration was generally foll owed by several short subnergence
periods of less than 1 mnute in duration.

Subnergence information during the night was only coll ected
for 3 sea turtles. Although sanple size did not allow for
bet ween- speci es anal yses, it appeared that sone behavi oral
di fferences may occur between | oggerhead and green sea turtles
W th respect to subnmergence durations at night. Periods of
subnergence of less than 10 m nutes in duration accounted for
42% 74% (greens) and 78% (| ogger heads) of the total nunber of
dives (Fig. 16). Subnergence patterns of the |oggerhead sea
turtle did not vary nuch at night conpared to its daytine
activity. Geen sea turtles, however, showed a marked difference
in their subnmergence patterns. There was an increase of 21%to
58% in the nunber of tines the subnmergence of a sea turtle | asted
for nore than 10 mnutes. Twenty-six to fifty-eight percent of
dives at night by green sea turtles are greater than 10 m nutes
in duration. Little or no novenent by the sea turtles was
observed during this diving activity. This may be indicative of
resting behavior. Twenty-one percent of the dives at night by

t he | oggerhead were greater than 10 m nutes. The |oggerhead did

14



not remain in a localized area during | onger periods of
subnmergence. It was nore active at night than the green sea
turtles.

The nmean surface and subnergence tines for L1 during the day
were 3.9 seconds and 4.3 mnutes respectively (Fig. 2b). A
change in this pattern occurred during the night. Mean surface
(12. 6 seconds) and subnergence (6.5 mnutes) tinmes were
significantly higher at night conpared to the daytinme (Fig. 2b);
i.e., fewer nunber of dives, wth increased duration and surface
tinmes were nade by L1 at night conpared to its daytinme behavior.

These behavi oral changes corresponded closely to dusk and dawn.

Subner gence periods from 20-55 mnutes with up to 3 mnute
surface tines at night may correspond to rest periods. This
behavi or, although nore common at night, was al so observed during
the day. Wiile daytinme observations reflected sone novenent,
usually little or no novenent was noted at night.

Changes in the nean |l ength of surface and subnergence tines
bet ween day and ni ght periods were nore pronounced for Gl than
for L1 (Fig. 5b). During the daytine, periods of high activity
(sw mm ng, foraging) were associated wth nean surface and
subnergence tinmes of 30.0 seconds and 3.5 m nutes respectively.
Periods of low activity (resting), associated wi th higher nean
surface (74.4 seconds) and subnergence (25.6 mnutes) tines,
occurred during nighttine hours. N ghttine surface and

subnergence tines were significantly higher than the
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correspondi ng day tine val ues.

Changes in the nean |l ength of surface and subnergence tines
bet ween day and night periods for G were simlar to that of Gl
(Fig. 8b). Periods of high activity (sw nmm ng, foraging),
associated with very short nean surface (2.4 seconds) and
subnergence (2.6 mnutes) times, occurred during daytine.
Periods of low activity (resting) were associated with | onger
mean surface (50.0 seconds) and subnergence (4.0 mnutes) tines
and occurred during nighttinme hours. Surfacing and subnergi ng
behavior were simlar to that exhibited by L1 and GL at dawn and
t hroughout the daytinme hours. No data were collected at dusk.
Collection of data for & was perfornmed with little success at
night. This sea turtle frequented areas in South Bay | ess than
0.4 mdepth. As a result, the transmtter antenna was usually
sticking out of the water and field personnel could not tell if
the sea turtle was on the surface or under the water.

Mean surface and subnergence tinmes for G3 were 2.3 seconds
and 2.4 mnutes respectively. G3 renai ned subnerged for periods
ranging from15 to 20 mnutes in the mddle of the BSC. No
ni ghtti me subnergence behavior was recorded for G3.

&4 had nean surface and subnergence tinmes of 2.2 seconds and
3.6 mnutes respectively. No nighttinme subnergence behavi or was
recorded for this sea turtle.

Envi ronnent al Data

Wat er tenperatures collected every 30 m nutes for 38 days at
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the tide gauge near the north jetty at the BSC and for 4.5 days
in the | ower Laguna Madre just north of the Queen |sabella
Causeway ranged from 23.9-30.4 C and 25.4-31.3 C respectively
(Fig. 17). Salinity data collected for 14 days at the north
jetty ranged from33.3-37.6 ppt (Fig. 18). Values for water
tenperature and salinity were within ranges recorded during the
previous 10 years. @Gps in the data were due to equi pnent
failure and eventual theft of the equipnent. Landry et al.
(1992) present additional tenperature and salinity data for these
time periods.
Habi tat Characterization

Three habitats characterized during this study were
1) seagrass beds, 2) channels including the ICWVand 3) the
jetties. Seagrass beds, by far the npbst expansive habitat of the

| ower Laguna Madre, were conposed mainly of Thal assia testudi num

and Syringodiumfiliforne while seagrass beds in South Bay and

along the BSC in Mexiquita Flats were al nost totally dom nated by

Syringodiumfilifornme. Portunid crabs and several species of

grass shrinp and hermt crabs, present in both areas, were nore
nunerous in the seagrass beds of the | ower Laguna Madre than in
South Bay or Mexiquita Flats. Although not vegetated, channels
in the | ower Laguna Madre harbored | arge popul ati ons of portunid
crabs, shrinp, fish and squid. These invertebrate species were
al so present in the BSC and the BSP, but in nuch | ower densities.

The jetty habitat extends fromthe intertidal zone on the rocks,
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out 25 mto an area of scattered boul ders approximately 8 min
depth. The jetty and adjacent rocky areas offer refuge for sea
turtles and substrate for epifloral and epifaunal food sources.

Bar nacl es (Bal anus sp.), 3 algal species (Uva fasciata, Podina

vi ckersi ae, and Bryocl adia thysigera), and sea urchins (Arbacia

punctul ata) were the nost abundant organisns at the jetties.

Detail ed descriptions and listings of all flora and fauna found
at the seagrass bed, channel and jetty habitats are provi ded by
Landry et al. (1992).
Habi t at Preferences

The | oggerhead sea turtle spent approxi mately 50 percent of
its time in each of the channel and seagrass bed habitats north
of the Queen |sabella Causeway. These areas, abundant in several
food itens (listed above), were probably used as foragi ng grounds
by L1. Channels may al so be used as thoroughfares for rapid
travel between areas in the | ower Laguna Madre and between
i nshore and of fshore habitats

Gl captured and rel eased at the jetties renmained there
during the entire 56 day tracking period. It was seen there
after 103 days by TAMJ. Habitat fidelity may be due to abundance
of algal food sources and protective cover provided by jetty
rocks. Three additional green sea turtles were captured at
Mexiquita Flats. @& utilized South Bay, its entrance channel and
adj acent seagrass beds al nost 100 percent of the tinme. On

occasion, & made short excursions into the BSC. G3 frequented
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t he BSC and adj acent seagrass beds on both the north and south
sides. Results of tracking effort showed that G3 spent
approximately 80 percent of its tine on the north side of the
BSC. 4, the largest green sea turtle, spent tinme in the BSC
(509, ICWV (109, seagrass beds (30% north of the Queen

| sabel | a Causeway, and offshore (10% of South Padre Island. Al
of these green sea turtles were in habitats abundant in food
items or close to habitats with food sources. It is estimted
that these sea turtles spent 40 percent of their tinme associated
with the channel habitat and the remaining 60 percent with
seagrass bed habitats.

QO her Sea Turtle Sightings

One hundred six sea turtles, wthout radio transmtters,
were observed in or adjacent to dredged channels from 28 June -
24 Septenber 1991; 95 greens, 3 |oggerheads and 8 unidentified.
An additional 42 green sea turtles were docunented in these areas
from25 Qctober through 12 Decenber by TAMJ personnel. Sea
turtles were seen in all 3 Regions of the | ower Laguna Madre
described in the nethods, on 40 of 89 days during the study (Fig.
19). However, | oggerheads were seen only in Region 1.

More sea turtles were sighted at the jetty habitat than at
channel and seagrass bed habitats conmbined (Fig 19). It was
noted that green sea turtles that frequent the jetty habitat were
smal l er than green sea turtles seen el sewhere. Six green sea

turtles, < 40 cmin straight carapace |ength, were captured by
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Landry et al. (1992) at the jetties. Twelve additional green sea
turtles, > 40 cmin length were captured by TAMJ near seagrass
beds in the | ower Laguna Madre. Turtle grass, a dom nant fl oral
species in this area, was the main conponent of fecal sanples of
sea turtles collected in these areas. Alternately, al gae grow ng
on the jetties were the main fecal conponents of the smaller sea
turtles captured there. |If habitat preference is being exhibited
by these sea turtles it may be based on changes in sea turtle

veget al feeding preferences.
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DI SCUSSI ON

Habitat Uilization

The | ower Laguna Madre is conposed of two distinct habitat
types: seagrass beds and channels including the ICWNV Jetty
habitats |ink inshore and of fshore areas. |In our study area,
seagrass beds were the nost extensive habitat, followed by the
channels and jetties. Sea turtles were not distributed equally
over these areas or in relation to the extent of each habitat
type. Between 28 June and 24 Septenber, 82 sea turtles were seen
at the jetties and 24 sea turtles in or near channels. Only 38
percent of the tracking and observation effort was spent at the
jetty habitat. This suggests that jetties provide a high quality
habitat for juvenile green sea turtles and that juvenile sea
turtles may congregate there due to anple food and cover. Gl
sl ept and foraged at the jetty habitat and did not | eave the area
for the duration of the study which reinforces the hypothesis
that the jetty environnent is attractive to sea turtles.

Turtle grass or algae were found in the fecal pellets of al
green sea turtles collected during this study (Landry et al.
1992). Turtle grass was prevalent in the feces of sea turtles
captured at Mexiquita Flats and al gae dom nated the feces of sea
turtles taken at the jetties. Fourteen additional sea turtles
captured by Landry et al. (1992) exhibited simlar fecal

contents.
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Si ghtings and captures of sea turtles suggest that snaller
sea turtles (< 40 cmstraight carapace |ength) frequent the
jetty habitat and those |arger than 40 cm use the channels and
seagrass beds within the | ower Laguna Madre.

These sea turtle distributions may be due to changes in
feeding preferences. Turtle grass was the main conponent of
fecal sanples taken fromthe |larger green sea turtles that
frequented the | ower Laguna Madre (Landry et al. 1992).

Al ternately, algae conspicuous at the jetties were the main fecal
conponents of smaller sea turtles. The inportance of habitats to
sea turtles may vary with changes in feeding preferences. Data
are limted at this tinme and nore informati on needs to be
collected to clarify this matter.

Home Range

Four of the 5 sea turtles exhibited what coul d be
interpreted as honme range behavior, i.e., they renained for the
nost part within areas fromO0.6-3.9 sq km Feedi ng preferences
may account for the limted novenent of the sea turtles tracked
in this study. The limted excursions of Gl have al ready been
di scussed. The | oggerhead sea turtle was always in close
proximty to the | CWV and adj acent seagrass beds. These habitats
have hi gh concentrations of food itens, such as crabs and snall
fish. & and G3, had the small est honme ranges and were al nost
al ways in or near seagrass beds. All of the tracked green sea

turtles were in habitats abundant in food itens (al gae or sea
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grass) or close to habitats with food sources.

Subner ged Behavi or

At | east two types of subnerged behavior of the sea turtles
were noted. Periods of high activity (subnergence of |ess than
20 m nutes), possibly foraging, occurred during the daytinme for
both green and | oggerhead sea turtles. It was hypot hesi zed t hat
the | oggerhead sea turtle spent sone tinme foraging at night due
time periods of noderate activity. Resting behavi or
(subnergence greater than 20 m nutes), generally observed at
night, also occurred mnimally during the day for both species of
sea turtles. Daytine observations reflect sea turtle novenent,
in or adjacent to the channels and in seagrass beds. Gl was very
active at the jetty during daylight hours. Little or no novenent
was noted for any of the sea turtles nonitored at night. L1, and
& rested in seagrass beds and Gl was nestled very close to the
jetty.

Seagrass beds typically border the navigable channels of the
| ower Laguna Madre. Sea turtles tracked in this study did not
spend 100% of their time in the seagrass beds or at the jetties.

The extent and duration of these excursions into the channel

habitat is unknown at this tine.
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CONCLUSI ONS

Sea turtles do frequent the dredged channels in the | ower
Laguna Madre, including but not limted to the intracoastal
wat erway and the Brownsville Ship Channel. During these tines
they are susceptible to dredging. Several other non-tagged sea
turtles sighted in the channels would also be at risk to
dr edgi ng.

Thi s study has expanded our know edge of sea turtle behavior
and life history in and around passes and ship channels of the
| ower Laguna Madre. However, information needs to be collected
on the depth partitioning of subnerged sea turtles to see if they
are spending their subnmerged tinme at the bottomor in the water
col um. Information on habitat utilization by these aninals
needs further detail to assess the full inpact of hopper dredges

on sea turtle populations in inshore areas.
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Table 1. Capture/rel ease dates and | ocations and neasurenents for five sea turtles

(L=l ogger head, G=green) radio tracked near South Padre |Island, Texas.

Turtle Capture Rel ease Measurenents Flipper Tag Radi o/ Sonic Last
Dat e/ Location Date/lLocation (cm Nunber s Frequenci es Contact

L1 26 Jun 1991 28 Jun 1991 SL - 72.5 NNZ752 164. 099 Mz 24 Sep 1991
Walt's Bar Walt's Bar SW- 58.0 QQC705 32.7 Khz Radi o
26°05. 04' N 26°05. 53' N CcL - 77.0
97°13.79' W 97°13.91' W CW- 70.0

Gl 15 Jul 1991 16 Jul 1991 SL - 34.2 NNZ612 164.929 Mz 26 Cct 1991
North Jetty North Jetty SW- 29.0 QQC707 32.7 Khz Vi sual
Sout h Si de Sout h Si de CL - 36.5
26°03. 70' N 26°03. 84' N CW- 33.5
97°09. 06' W 97°09. 15' W

(€7 26 Jul 1991 28 Jul 1991 SL - 53.6 QQC708 165. 629 Mz 24 Sep 1991
Mexi quita Mexi quita SW- 42.0 QRC709 37.0 Khz Soni ¢
Fl ats Fl ats CL - 56.0
26°02. 40' N 26°03. 03' N CW- 49.0
97°11.59' W 97°11. 71' W

&R 1 Aug 1991 2 Aug 1991 SL - 49.9 NNZ611 165.586 Mz 24 Sep 1991
Mexi quita Mexi quita SW- 39.9 QQC710 32.7 Khz Soni ¢
Fl ats Fl ats CL - 53.4
26°03. 09' N 26°03. 00' N CW- 44.9
97°11. 30' W 97°11.58' W

A 1 Aug 1991 4 Aug 1991 SL - 54.1 NNZ753 164. 207 Mhz 16 Aug 1991
Mexi quita Mexi quita SW- 42.2 QC711 40. 0 Khz Vi sual
Fl at s Fl ats CL - 57.0
26°02. 49' N 26°02.94' N CW- 49.4
97°11.54' W 97°11. 63' W
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Table 2. Summary of nean subnergence tinmes by day and night for
i ndi vi dual sea turtles.

Mean Dive (mn)

Turtle Day Ni ght
L1 4.3 6.5
Gl 3.5 25.6
(€% 2.6 4.0
&3 2.4 ---
4 3.6 ---
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Figure 1. South Padre study area. Small squares represent the

Intracoastal Waterway and Brownsville Ship Channel channel
markers.
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Figure 2b. Overall mean surface and submerged times by hour of day for L1.
Surface times are slightly inflated due to the fact that turtles can
swim near the surface with the antenna penetrating the air-water
interphase, while they are still submerged. For the same reason,
submerged times are slightly underestimated. Dives overlapping

two 1-hour periods were placed in the hour block in which the dive
began.
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Figure 3. Movement of turtle L1 during the daytime (0630 - 2030) from
28 June - 20 August 1991. The capture and release site of L1
is indicated by a turtle replica on the map. The cross-hatched
area represents the geographic area in which 1) visual
observations of the turtle were made or 2) strong reception of
the sonic transmitter occurred.
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Figure 8b. Overall mean surface and submerged times by hour of day for G1.
Surface times are slightly inflated due to the fact that turtles can
swim near the surface with the antenna penetrating the air-water
interphase, while they are still submerged. For the same reason,
submerged times are slightly underestimated. Dives overlapping

two 1-hour periods were placed in the hour block in which the dive
began.
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Figure 10. Movement of turtle G2 during the nighttime (2030 - 0630)
from 28 July - 22 August 1991. The cross-hatched area
represents the geographic area in which 1) visual observations
of the turtle were made or 2) strong reception of the sonic
fransmitter occurred.
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Figure 11a. Number of hours tracked by hour of day for G3.
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Figure 11b. Overall mean surface and submerged times by hour of day for G3.
Surface times are slightly inflated due to the fact that turtles can
swim near the surface with the antenna penetrating the air-water
interphase while they are still submerged. For the same reason,
submerged times are slightly underestimated. Dives overlapping

two 1-hour periods were placed in the hour block in which the dive
began.



Figure 12. Movement of turtle G3 during the daytime (0630 - 2030) from
02 - 22 August 1991. Arrow marks the capture and release
site. The cross-hatched area represents the geographic area in
which 1) visual observations of the turtle were made or 2)
strong reception of the sonic transmitter occurred.
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Figure 13a. Number of hours tracked by hour of day for G4.
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Figure 13b.  Overall mean surface and submerged times by hour of day for G4.
Surface times are slightly inflated due to the fact turtles can swim
near the surface with the antenna penetrating the air-water
interphase while they are still submerged. For the same reason,
submerged times are slightly underestimated. Dives overlapping

two 1-hour periods were placed in the hour block in which the dive
began.
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Figure 14. Movement of turtle G4 during the daytime (0630 - 2030) from
04 - 20 August 1991. Arrow marks the capture and release
site. The cross-hatched areas represents the geographic areas
in which 1) visual observations of the turtle were made or 2)
strong reception of the sonic transmitter occurred.
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Figure 15. Turlle diving activity. Percent of dives during the day for each
and > 20 min.
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Figure 17.
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Study Day

Means and standard errors of water temperatures (°C) by study
day. Temperatures were recorded near the north jetty except for
study days 16 - 20. On these days temperatures were recorded
from the bay and are noted by the gray line. No data were
collected on days 15, 32 - 39 and 48 - 58.
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Figure 18.

26 27 28 29 30 31 - 40 41 42 43 44 45 46 47
Study Day

Means and standard errors of salinities (ppt) by study day. All
salinities were recorded near the north jetty. No data were
collected on study days 2 - 25, 32 - 39 and 48 - 58.
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Figure 19. Non-radio tagged sea turtles seen from 28 June - 24
September. The open boxes indicate locations of sea turtles.
The boxes may represent more than one sea turtle. The
inset gives the numbers of sea turtles per location.



